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(57) ABSTRACT

An optical recording medium allowing data to be recorded
on, erased from, and reproduced from, and storing informa-
tion about power levels of an erase pulse. The recorded erase
pattern information may include information about power
levels of first and last pulses of an erase pattern for erasing
data. The first and last pulses of the erase pattern can be
differently set depending on the differing kind of recording
layer or layers of a disk or differing kinds of disks and
recorded 1n a reproducible only area or rewritable area of the
optical recording medium. Thus, by presetting the appropri-
ate erase power levels, the time required for selecting an
optimal erase power for the optical recording medium can be
considerably reduced.

8 Claims, 4 Drawing Sheets
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METHOD OF RECORDING ERASE
PATTERN INFORMATION ON AN OPTICAL
RECORDING MEDIUM, ERASING
INFORMATION ON THE OPTICAL
RECORDING MEDIUM BASED ON THE 5
ERASE PATTERN INFORMATION, AND
OPTICAL RECORDING MEDIUM
THEREFOR

CROSS-REFERENCE TO RELATED 10
APPLICATIONS

This application 1s a continuation application of U.S. Ser.
No. 10/320,737, filed Dec. 17, 2002, now pending and also

claims the benefit of Korean Application No. 2002-27928, 15
filed May 20, 2002 1n the Korean Intellectual Property Oflice
and U.S. Provisional Application No. 60/390,119, filed on
Jun. 21, 2002, the disclosures of which are incorporated
herein by reference.

20
BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to an optical recording
medium, and more particularly, to a method of recording 35
crase pattern information on an optical recording medium,
erasing 1nformation on the optical recording medium, and
the optical recording medium on which power information
of the erase pattern information 1s recorded.

2. Description of the Related Art 30

Recording data on an optical disk, a kind of optical
recording media, means that a mark 1s made 1n a track
tformed on the optical disk. Currently recordable, erasable,
and reproducible disks typically mnclude RW-CDs of 650
MB, DVDs-RAM/R/RW of 4.7 GB, DVDs+RW of 4.7 GB, 33
HD-DVDs of 23 GB, which are still under development, and
the like. In a rewnitable disk, a recording layer may be coated
with a phase change layer which 1s caused to change from
a crystalline to amorphous state according to an applied
temperature or power level, with a mark being formed 40
(according to the data required) through a phase change of
the phase change layer. In such a rewritable disk, a writing
strategy, according to the types of recording media, 1s
adopted to optimize recording/reproducing characteristics.
However, since recording conditions may vary from drive to 45
drive, an optical recording medium compatible with one
drive may not be compatible with another drive. Conven-
tionally, a drive may include a pick-up and control appara-
tus, with the control apparatus controlling the operation of
the pickup to perform any recording, erasing, or reproducing 50
operations.

SUMMARY OF THE INVENTION

To solve the above-described and other problems, it 1s an 55
aspect of the present mvention to provide a method of
recording erase pattern information, a method of erasing
information based on recorded erase pattern information,
and an optical recording medium storing information about
power levels of first and last pulses of the erase pattern, such 60
that a laser optimal power level necessary for erasing data 1s
capable of being easily and quickly detected so the optical
recording medium can be used with any type of drive.

Additional objects and advantages of the invention will be
set forth 1n part in the description which follows and, in part, 653
will be obvious from the description, or may be learned by
practice of the invention.
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To achieve the above and other aspects, an embodiment of
the present invention may provide a method for recording
crase pattern information on an optical recording medium,
with the erase pattern information including information
about power levels of first and last pulses of an erase pattern
for erasing data.

To further achieve the above and other aspects, an
embodiment of the present invention may provide a method
for erasing information from an optical recording medium
based on erase pattern information recorded on the optical
recording medium, with the erase pattern information
including information about power levels of first and last
pulses of an erase pattern for erasing data.

To achieve the above and still other aspects, an embodi-
ment of the present invention may provide an optical record-
ing medium which allows data to be recorded on, erased
from, and reproduced therefrom. Erase pattern information,
including information about power levels of first and last
pulses ol an erase pattern for erasing data, can be recorded
in the optical recording medium.

BRIEF DESCRIPTION OF THE DRAWINGS

These and other aspects and advantages of the invention
will become apparent and more readily appreciated from the
following description of the preferred embodiments, taken
in conjunction with the accompanying drawings of which:

FIG. 1 1s an 1illustration showing different areas of an
optical recording medium, according to an embodiment of
the present mvention;

FIGS. 2A through 2E are illustrations showing waveforms
of data and four types of erase patterns;

FIGS. 3A and 3B illustrate an example of a recording
wavelorm for recording data in a data zone of an optical
recording medium, such as that shown in FIG. 1;

FIG. 4 illustrates an example of data recorded mn a
pre-recorded area, such as that shown in FIG. 1; and

FIG. 5 illustrates an example of data recorded i1n a
pre-recorded area, such as that shown 1n FIG. 1, when the
optical recording medium 1s a dual layer optical recording
medium.

DETAILED DESCRIPTION OF TH.
PREFERRED EMBODIMENTS

(Ll

Reference will now be made 1n detail to the present
embodiments of the present mvention, examples of which
are illustrated 1n the accompanying drawings, wherein like
reference numerals refer to the like elements throughout.
The embodiments are described below 1n order to explain
the present invention by referring to the figures.

FIG. 1 1s an illustration showing areas of an optical
recording medium including a burst cutting area (BCA), a
pre-recorded area, and a rewritable area. Referring to FIG.
1, 1n the BCA, information specific to the disk, such as a disk
number or the like, 1s recorded 1n a barcode type 1n a radial
direction. In the pre-recorded area, data that 1s only repro-
ducible 1s recorded as reproducible only high frequency
wobbles or pits. Data recorded in the pre-recorded area
includes data types, disk sizes, channel bit lengths, disk
structures, time required for forming recording and erase
patterns, recording powers, and the like. In the optical
recording medium according to an embodiment the present
invention, erase pattern information about power levels of
first and last pulses of an erase pattern for erasing data 1s
recorded 1n the reproducible only pre-recorded area or the
rewritable area 1n/from which data 1s rewritten/reproduced.
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Hereinatter, for convenience, embodiments of the present
invention will only be described with the erase pattern
information being stored in the pre-recorded area, noting
that the present invention 1s not limited thereto.

A combination of power levels of first and last pulses of
an erase pattern for erasing data recorded 1n an optical disk
can be classified into four types according to different kinds
of recording layers of disks or different kinds of disks, as
illustrated in FIGS. 2B-2E.

Referring to FIGS. 2A-2E, an erase pattern can be clas-
sified 1nto four types: (a) LH; (b) HH; (¢) HL; and (d) LL.
The primary difference between each erase pattern 1s marked
with a circle for easy identification. FIG. 2A illustrates NRZI
Data. In FIG. 2B, erase pattern LH includes a power level of
a first pulse being equal to a low level P, of subsequent
erase multi-pulses, with the erase multi-pulses ending at the
low level P,., and with the power level of a last pulse, at
Tsip, being equal to a high level P, of the erase pattern. In
FIG. 2C, erase pattern HH includes a power level of a first
pulse being equal to a high level P, of subsequent erase
multi-pulses, with the multi-pulses ending at the high level
P,.-, and with the level of a last pulse, at Tsip, being
maintained at the high level P .. of the erase pattern. In FIG.
2D, erase pattern HL includes a power level of a first pulse
being equal to a high level P,. of subsequent erase multi-
pulses, with the erase multi-pulses ending at the high level
P .., and with the level of a last pulse, at Tsip, being equal
to a low level P, of the erase pattern. Finally, in FIG. 2E,
erase pattern LL includes a power level of a first pulse being
equal to a low level P, of subsequent erase multi-pulses,
with the erase multi-pulse ending at the low level P ., and
with a level of a last pulse, at Tsip, being maintained at the
low level P, of the erase pattern.

When the first and last pulses of an erase pattern can be
differently set depending on differing kinds of recording
layers of disks, differing kinds of disks, or even diflering
kinds of layers of a multi-layered disk, and recorded 1n a
reproducible only area, of an optical recording medium, a
recording apparatus recording onto the optical recording
medium does not need to perform additional tests to select
an optimal erase power. Thus, by eliminating this conven-
tionally required operation to select an optimal erase power,
the time required for determining an erase power level can
be considerably reduced.

FIGS. 3A and 3B illustrate an example of a recording
wavelorm for recording data in a data zone of an optical
recording medium, such as the optical recording medium
shown 1n FIG. 1. In FIGS. 3A and 3B, horizontal quantities
represent times of recording and erasing patterns while
vertical quantities represent recording powers.

FIG. 4 1llustrates an example of data recorded in a
pre-recorded area, such as the prerecorded region shown in
FIG. 1. Referring to FIG. 4, 1n the pre-recorded area, besides
the times required for forming recording and erase patterns
of the wavetorm shown 1n FIG. 3A, recording power, kinds
of disks, sizes of disks, and the like can be recorded. In
addition, the pre-recorded area includes reserved bytes that
are not assigned for recording. Information about power
levels of first and last pulses of the erase pattern can also be
recorded 1n one of these reserved bytes. In FIG. 4, byte
number (BN) N may be assigned for recording information
about the power levels of the first and last pulses of the erase
pattern. In detail, the power level of the first pulse of the
erase pattern can be defined as being high using 4 bits, and
the power level of the last pulse can be defined as being low
using 4 bits. The low level P, of an erase pattern can be
defined as “0001” and the high level P, of the erase pattern
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can be defined as “0000,” in the case of the erase pattern
shown 1n FIG. 3B, such that “00010000” 1s recorded in BN
N. A recording apparatus may then read 00010000
recorded 1n BN N of the optical disk, and thereby i1dentily
appropriate power levels of the first pulse of the erase
pattern, 1.e., Py-, and the last pulse, 1.e., P,., without
additional test operations to determine the same. In FIG. 4,
M represents a last byte in an area storing disk information.

FIG. 5 illustrates another example of data recorded 1n the
pre-recorded area, such as the prerecorded area shown in
FIG. 1 when the optical disk 1s a dual layer optical recording
medium. Referring to FIG. 5, BN N can be assigned for
recording erase pattern information about power levels of
first and last pulses of an erase pattern for a first recording
layer LO. BN N+1 can be assigned for recording erase
pattern information about power levels of first and last
pulses of an erase pattern for a second recording layer L1.
The respective power levels of the first pulses of the erase
patterns can be defined as being high using 4 bits of each of
BN N and N+1, and the respective power levels of the last
pulses can be defined as being low using 4 bits of each of BN

N and N+1.

In FIG. §, even though erase pattern information of two
recording layers are recorded in one recording layer, erase
pattern information corresponding to each recording layer
can be recorded in each of the two recording layers.

As described above, embodiments of the present inven-
tion set forth optical disks recording power levels of first and
last pulses of an erase pattern, with the power levels being
differently set depending on the differing kind or kinds of
recording layer or layers of the disk or differing kinds of
disks, and recorded 1n a reproducible only area or rewritable
area of the optical recording medium. Thus, by presetting the
appropriate erase power levels, the time required for select-
ing an optimal erase power for the optical recording medium
can be considerably reduced.

Although a few preferred embodiments of the present
invention have been shown and described, 1t would be
appreciated by those skilled 1n the art that changes may be
made 1n this embodiment without departing from the prin-
ciples and spirit of the invention, the scope of which 1is
defined in the claims and their equivalents.

What 1s claimed 1s:

1. An apparatus for recording erase pattern information on
an optical recording medium, with the optical recording
medium allowing data to be recorded and/or reproduced
thereon and/or therefrom, the apparatus comprising:

a recording unit to record data on the optical recording

medium; and

a controlling unit arranged to control the recording unit to

record erase pattern information for use to select an
optimum erase power for erasing the data from the
optical recording medium, the erase pattern informa-
tion 1ncluding information regarding a power level of a
first pulse of an erase pattern and a power level of a
period between an end of the erase pattern and a start
point of a first pulse of write pulses, and duration
information regarding a duration of the period between
the end of the erase pattern and the start point of the first
pulse of the write pulses,

wherein the erase pattern includes a multi-pulse having a

first level and a second level, and the erase pattern
information further indicates the power level of the first
pulse of the erase pattern as one of the first level and the
second level of the multi-pulse, and the power level of
the period between the end of the erase pattern and the
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start point of the first pulse of write pulses as one of the
first level and the second level of the multi-pulse.

2. The apparatus of claim 1, wherein the controlling unit
controls the recording umit to record the erase pattern
information 1n a reproducible only area of a recording layer
of the optical recording medium.

3. The apparatus of claim 1, wherein the controlling unit
controls the recording unit to record the erase pattern
information 1n a recordable area of a recording layer of the
optical recording medium.

4. The apparatus of claim 1, wherein the power level of
the first pulse of the erase pattern and the power level of the
period between the end of the erase pattern and the start
point of the first pulse of the write pulses are set differently
in one of the first level and the second level, depending on
different kinds of recording layers on optical recording
media, different kinds of optical recording media used,
and/or different kinds of recording layers on a multi-layered
optical recording medium, and are used to avoid additional
tests needed to select an optimum erase power for erasing
data on the optical recording medium.

5. An apparatus for erasing data from an optical recording
medium, with the optical recording medium allowing data to
be recorded thereon, erased therefrom, and reproduced
therefrom, the apparatus comprising:

a recording and reading unit arranged to record data on the
optical recording medium, to erase data recorded on the
optical recording medium, and to read data from the
optical recording medium; and

a controlling unit arranged to control the recording and
reading unit to read, from the optical recording
medium, erase pattern information for use to select an
optimum erase power for erasing the data from the
optical recording medium, and to erase data from the
optical recording medium based on the erase pattern
information, the erase pattern information including
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information regarding a power level of a first pulse of
an erase pattern and a power level of a period between
an end of the erase pattern and a start point of a {first
pulse of write pulses, and duration information regard-
ing a duration of the period between the end of the erase
pattern and the start point of the first pulse of the write
pulses,

wherein the erase pattern includes a multi-pulse having a
first level and a second level, and

wherein the erase pattern information further indicates the
power level of the first pulse of the erase pattern as one
of the first level and the second level of the multi-pulse,
and the power level of the period between the end of the
erase pattern and the start point of the first pulse of the
write pulses as one of the first level and the second level
of the multi-pulse.

6. The apparatus of claim 5, wherein the erase pattern
information 1s recorded in a reproducible only area of a
recording layer of the optical recording medium.

7. The apparatus of claim 5, wherein the erase pattern
information 1s recorded in a recordable area of a recording
layer of the optical recording medium.

8. The apparatus of claim 5, wherein the power level of
the first pulse of the erase pattern and the power level of the
period between the end of the erase pattern and the start
point of the first pulse of the write pulses are set differently
one of the first level and the second level, depending on
different kinds of recording layers on optical recording
media, different kinds of optical recording media used,
and/or different kinds of recording layers on a multi-layered
optical recording medium, and are used to avoid additional
tests needed to select the optimum erase power for erasing
data on the optical recording medium.




	Front Page
	Drawings
	Specification
	Claims

